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Overview 
A large number of herbs and commercial essential oil plants are members 
of the mint family, Lamiaceae (Tucker, 1986; Tucker and Lawrence, 
1987). Many species in this family are also useful nectar sources for 
honeybees (Ayers et al., 1987; Crane, 1975; Pellett, 1947). Honey 
production may be an added benefit to the herb grower or seed producer. 
Most of the mint family plants used for honey or flavoring are Old 
World species. Some of these have escaped from cultivation in the 
United States, and a few have become weeds (Wax et al., 1981; Crane, 
1981). Alternatively, New World mints have been somewhat neglected as 
flavoring and honey sources . For example, the eight major, mint family 
herbs listed by Farrell (1985) are all of Old World origin. A more 
extensive list of nineteen common, mint family herbs includes only one 
from the New World (Strobart, 1982). 
North American honey production is based on legumes in the north and 
citrus and cotton farther south (Crane, 1975). Crane (1975) a lso lists 
fifty-five mint family plants with their potentials for honey 
production; only four of these are native to North America. 
There are interesting glimmers of evidence for the potential usefulness 
of native mints on both fronts. From the point of view of honey 
production, Agastache foeniculum, anise hyssop, and Pycnanthemum 
species, the mountain mints, are good candidates for use in plantings 
exclusively for bee forage. Agastache foeniculum was promoted by 
Pellett (1940) and is now in limited commercial production in 
Washington state (Mayer et al., 1982). Mayer et al. (1982) presented a 
strong case for economic returns to beekeepers who cultivate this 
plant. Pycnanthemum was also promoted by Pellett (1950), and, on the 
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basis of honeybee activity (Ayers et al., 198 7), it continues to sho1v 
promise . There are problems with field establishment of these species and 
many other native mints primarily because of small seed size ( Lo rd, 1983) 
and dormancy r equ irem ents (Widrl e chner, in pr ess). 
Reports on the essential oils of our native mints are fragmentary. The 
genus receiving the most attention is Monarda (Scora, 196 7). There has 
been a breeding project at Mord en , Manitoba to produce geraniol from 
Monarda and interesting publications on the culture a nd processing of 
improved selections have appeared in recent years (Chubey, 198 2; Simon tl 
al., 1986) There is also interest in Monarda oils in Europe (Heinric h, 
1973; Pfab ll al. , 1980) . 
Anise -scented Agastache foeniculum has been used as an essential oil plant 
in the Soviet Union (Arinshtein and Radchenko, 1978; Dmitriev et al,; 
1981; Zamureenko et al., 1980) and the essential oil of Pycnanth em um ha s 
been proposed as a less toxic substitute for oil of peppermint (Eickholt 
and Box, 1965). 
The results of the work outlined above have not yet been converted into 
major, North American production of any native mint for either honey or 
essential oils. 
Research Needs 
1 The primary goal of research on native, perennial mints at the North 
Central Regional Plant Introduction Station (NCRPIS) is to fill a local 
ne ed for bee forag e . · This Station relies on honeybee s to p e rform 
controlled pollinations for a wide a rray of germplasm of h orticultural and 
field crops (Ellis et a l., 1981; \Hls on e t a l., 1985). At p ea k tim es , 
three hundre d colonies of b ees may be working a t the Station. During t h e 
l ate su mm e r, the b ees ' diet mu st b e s upple me nt e d with s u gar wa ter t o 
assur e survival of the hives because of a shortfall in local nect ar 
sources. Commercial beekeepers in Iowa often experienc e s imilar 
shortfalls at this time of year. The d esire to reduce our labor and 
supply costs in feeding sugar I.Jater to bees by using native, p e rennia l 
mints can b e integrate d with the Station ' s role in the ma inten a n ce of "n ew 
crop" germplasm and the dive rsificat ion of cropping syste ms. 
An emphasis on species n ative to the midwestern United States in creases 
the probability that plants will be adapted to our c limat e . It also 
avoids the problem of introducing new weeds (Cran e , 1981; Harp er , 1 986; 
Lecandro, 1978). Perennials are p referre d ov e r plants with s h orte r life 
c y cles because of proble ms with fie ld es tablis hm ent u s ing direct see din g 
(Lord, 1983; Mayer gJ;, al. , 1982) . 
Hone yb ees vis it ma ny mint fa mily s p ec i es n ative to Iow a (P a mm e l an d King, 
1930), and ti.JO g e ner a, Agastach e a nd Pycn a nth e mum, a re espec i a lly 
prom~s~ng for honey p r oduction (Ay ers and Hoopin ga rner, 1 986; Ayers et 
a l., 1987; Mayer et a l., 1982; P e llett , 1 95 0) a nd are also aro mat i c . 
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Thus, a research program was established in 1985 at the NCRPIS to evaluate 
populations of A gas tache, Pycnanthemum, and other native mints, first for 
their usefulness in filling local needs for late- summer bee forage 
(Widrlechner, in press), but also to make germplasm of these plants 
available to researchers interested in them as essential oil plants and 
ornamentals. 
Research in Progress at NCRPIS 
Seed samples from a broad range of populations of native, mint family 
plants have been assembled for a trial planting at the NCRPIS in Ames, 
Iowa (Widrlechner, in press). Species with a known history of utility as 
bee forage, a perennial habit, and a grassland or woodland edge habitat 
have been given the highest priority. Most collections were made to the 
west of Ames, in a region of frequent droughts, to locate populations 1vith 
moderate water requirements. Table 1 lists species presently being 
evaluated and how samples were obtained . 
Fifty - eight seed lots were planted between January and March 1986 and an 
additional nineteen seed lots between January and March 1987 to provide 
plants for field evaluation. The seeds were planted in plastic, tapered 
cylindrical containers 5 1/2" (14 em) deep and 1 1/2" (4 em) in diameter 
at the top opening, tapering to 0.4" (1 em) in diameter at the base, which 
is designed for root pruning. Groups of ninety-eight containers were each 
placed in heavy, molded-plastic racks, a space- efficient arrangement. 
The germination medium was a standard greenhouse mix of soil, peat, and 
perlite (1:1:1), screened through a 1/4" (6 mm) mesh screen into the 
containers and then moistened. After the seeds were placed on the surface 
of this medium, they were covered with a thin layer of fine vermiculite to 
minimize seeds splashing out of the containers. The racks of seeded 
containers were either placed in a greenhouse mist bench, which used 
intermittent misting to keep the medium m.oist, or were placed first in a 
dark, cold-storage cave at 38-40°F (4°C) and high relative humidity 
(above 90%) for seven weeks and then moved to the mist bench. 1986 
results (Widrlechner, in press) indicated that Pycnanthemum species, 
Salvia azurea, and Stachys have cold dormancy requirements that can be 
overcome with stratification. Without stratification, germination rates 
for these genera average less than 5%; but after cold treatment, 
germination increases to an average of more than 25%. 
Germination within samples was not uniform, although an attempt was made 
to place the same number of seeds, usually three, in each container. To 
improve the uniformity of plants going to the field, seedlings from 
containers with two or more were thinned, and the excess seedlings were 
transplanted into empty containers. Ideally, each container going to the 
field was to have a single seedling. 
When seedlings were approximately 2" (5 em) tall, the racks were taken out 
of the mist bench. In 1986, plants were moved to a bench with 
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supplemental lighting (14-hour days) to encourage stronger gro1vth during 
the short days of March. In 1987, Ames experienced one of the 1.;armest and 
sunniest late winters on record and supplemental lighting was not used. 
About two weeks before the seedlings were to be transplanted to the field, 
the racks were moved outdoors to harden the plants. Field planting dat e s 
in 1986 for unstratified and stratified seed lots were 5 May and 9 June, 
respectively. In 1987, all plantings 1vere made on 24 May. 
The field planting consists of a completely randomized design made up of 
102 rows of 49 plants each. The original plan was to have two, 49- plant 
rows for each collection. Because of varying seed-sample size and 
germination, some collections have more than two rows, others have only 
one row, and a few are represented only as a partial row. The plants are 
1' (30 em) apart within rows, and the rows are spaced 3 1/2' (106 em) 
apart. The soil type is Clarion loam (De\Htt, 1984) with sufficient 
levels of basic nutrients. 
Field establishment has been successful both years with first-summer 
survival over 90% in all but a few instances. In 1987, the ability to 
overwinter was checked for the plants put out the previous year. A 
summary of overwintering data is given in Table 2 . Losses over winter in 
Salvia and Agastache may be related to a vascular wilt, which remains to 
be characterized. 
Other important plant characteristics to consider include vigor and degree 
of invasiveness, insect and disease resistance, and duration of 
flowering. A balance needs to be struck between plants that are vigorous 
enough to thrive under field conditions and those that are so vigorous or 
invasive that they become weeds. As stated earlier, some plants promoted 
for h oney production have become pests (Crane, 1981; Harper, 1986; 
Locandro, 1978). After the first year, none of the native mints tested 
has spread or reseeded to the extent that would make them weeds. However, 
a basil selection, that was known to be vigorous and attractive to bees 
was added to the test planting as an annual control, and it reseeded a 
great deal during the summer. Many seeds persisted in the soil over the 
winter and germinated profusely in 1987. This particular basil will need 
to be closely monitored along with continued observation of the other 
populations. 
Most of the native mints have filled in their rows and are growing rapidly 
the second year. Of the species being tested, only Monarda punctata and 
and some populations of Salvia azurea seem to lack sufficient vigor. 
Insect problems have not been noticeable in the evaluation plot to date. 
Ho1vever, diseases are present. As mentioned, a vascular wilt attacked 
some populations of Salvia azurea and one of Agast a che rugosa. Powdery 
mildew and rust are present on all accessions of Monarda and have caused 
some defoliation. These foliar diseases limit the usefulness of Monarda 
as an ornamental (Giles et al., 1980) and have also presented problems for 
commercial essential oil production (Chubey, 1982). 
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An ideal bee forage plant will be an attractive source of food over a l ong 
period of time. In addition, the NGRPIS generally has nec ta r shortages in 
August and S e ptember, so flowering during late summer would be especially 
de sirable . Our observers not e c h a nges in flow e ring in the fi e ld plo t 
every two or three days once flowering b egin s . Flowering during 1 986 Has 
e rratic and late. Most Monarda fistulosa plants did not flower at all. 
Flowering proceeded more normally the second year, except that an 
unusually warm spring and summer acce lerated flow ering. All perennial 
accessions have flowered during the second year . Results of measurements 
on the duration of flo we ring will not be completed until fall 1988. 
A v i gorous pla nt with an impressive floral display fulfills the prim a ry 
goal of this project only if honeybees recognize the plant and can gain 
sufficient food from it. So an important aspect of this project is to 
measure honeybee prefe rence. Plants r egularly used by the honeybees \vill 
be given broader evaluation. Plants not regularly used by the honeybees 
may have other int e r est ing attributes , s uch as dise ase resistance or 
essential oil composition; so that, alth ough they will not receiv e a 
broa d er test, they will b e maintained for use in this a nd other projec ts. 
This year, experiments to examine the effects of time of day, temperature, 
wind, and observer on honeybee counts are under way, so t h at hone y bee 
counts can be standardized. Time of day (Ayers et al., 1987) and weath e r 
conditions, as summarized b y Crane (19 75) , a r e import a n t determinants of 
bee activity and of n ectar secretion. A s t a nda rdize d counting system will 
then b e used to measure honeybee preference throughout the f low er in g 
seas on . 
Future plans 
Fie ld evaluat ion d ata for the c h aracterist i cs d escribed above will serve 
as the b as i s for a d vance d e v a luations a nd , pot entially , for a bre e ding 
program to produce supe rior b ee forag e . There h ave been projects to 
improve nectar production in l egumes (Murre ll et a l., 1982; T eub er et a l., 
1 983 ) , but this would b e th e first program o f which I am a\vare to 
emphasize mints. Beyond benefitting the NGRPIS, improved var i eties could 
be used by local b eekee p ers and others interested in roadside 
beautification and the reestablishment of n at ive flora . 
The acceptance of native mints in the bro ader s phere of midwe ste rn 
ag riculture may d e p e nd on th e a bility of th ese plants to provid e a 
commercial product b es ides h o n e y . Essential oil variants h ave b ee n 
d es crib e d for Monard a (M ars h a ll and Scora, 1972) and Pycnanthemum 
(Sorensen a nd Matek aitis , 1981). I h ave noticed variatio n in the scent of 
crushed l eaves within populations of Py c nanthemum in the tri a l. It may be 
that mark etab le c h e mo ty p es can be se l ected a nd propagated. 
In t h e future , at l ea st four oth er im porta n t qu e stio n s r e ma in to b e 
investigate d. 
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l. Although bee counts can be standardized and can surely be 
used to eliminate from further consideration those populat~ons 
not used by honeyb ees, it i s not known how well honeybee 
preference will correlate with honey production a nd the well being of 
the hives. In other words, are the bees making efficient choices in 
the test planting? 
2. Mayer et a l. (1982) noted that hone y from stands of Agastache 
foeniculum was of good quality . It remain s to be seen whether other 
n ative mints might i mp art undesirable flavor or color characteristics 
to honey. 
3. Can small acreages of these plants be established for long - term 
bee pasture without a buildup of insect and/or diseas e problems or 
without listed herbicides? Chubey (1982) and Callicutt (personal 
communication) n oted that acreages of Monarda have increas in g problems 
with diseas e. 
4 . The best cropping system for honey production over a complete 
growing season would be a mixture of types t h at are each att r active 
to bees and that collectively present a floral display throughout t h e 
season (Ayers et al., 1984). However, a mixture of species would 
preclude the possibility of harvesting the plants for essential oil. 
Perhaps a strip-cropping or other intercropping system co uld b e 
developed to present the mix needed for a l ong a nd attractive flor a l 
display while still a llo win g the h arvest of these plants for seed, 
h erb , or essential oil . 
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TABIE l. C:OLI.ECI'IONS UNDER EVAIDATION & SEED SCXJRCES 
SPECIES 
Agastache foeniculurn 
Agastache nepetoides 
Agastache rugosa 
· Elsho1tzia stauntonii 
Monarda citriodora var. 
austrcmontana 
Monarda citriodora var. 
citriodora 
Monarda fistulosa 
Monarda hybrids 
Monarda pectinata 
Monarda punctata 
Perovskia atrip1icifo1ia 
Ocirnurn basil icurn 
Pycnanthernum pilosurn 
Pycnanthernum tenuifoliurn 
Pycnanthernum virqinianurn 
Sal via azurea var. 
-- cm;.r;ctlnora 
Stachys tenuifo1ia 
WIID C:OLI.ECI'IONS 
COLlECTED BY AUIHOR C:OLI.ECI'ED BY OIHERS 
1 4 
1 
13 2 
2 
3 2 
1 4 
11 
aJLTIVATED C:OLI.ECI'IONS 
cn!MERCIAL ro:rANIC GARDEN OIHER 
1 2 
1 2 1 
1 
1 
1 
1 
5 
...... 
Vl 
1 
1 
2 
1 
2 
1 
1 
TABLE 2. PERCENTAGE OF PlANTS ALIVE AFrER FIRST wrnrER 
SPECIES NUMBER OF 
MEAN (AND RANGE) MEAN SAMPlE 
roruiATIONS TESTED PERCENTAGE SURVIVAL SIZE 
Aqastache nepetoides 1 83.7 
49 
Agastache foeniculum 6 76.1 (0.0-100.0) 
74 
Agastache rugosa 2 75.4 (61.8-89.0) 
94 
Monarda citriodora var. 1 0.0 
49 
citriodora 
-.1 
Monarda fistulosa 13 97.3 (89.1-100. 0) 
72 0\ 
Monarda hybrids 5 83.2 (25.0-100.0) 
33 
Monarda punctata 1 36.7 
147 
PeroVskia atriplicifolia 1 85.7 
7 
Pycnantherm.nn tenuifolium 6 96.3 (89.8-100.0) 72 
Pycnantherm.nn virginianum 4 89.9 (75.0-96.0) 68 
Sal via azurea var. 12 71.1 (20.8-95.7) 
67 
qrandiflora 
Stachys tenuifolia 1 100.0 
49 
